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. dp s r dp s r dpl Let q ^ m be a positive integer and let U q denote a set of q distinct positive integers out of the first m; let ξ be an index ranging over U q9 and let μ(ζ) be a mapping of U q into the set of the first n integers. It will be assumed throughout, that for every q, every U q and every μ(ζ), all the partial derivatives { lβl ) d 2q ψ [x, y, p] Π dxf^dpfv exist and are continuous for every xe D and for every y and p. Let T be a real positive number. Let y(x) = Vi(x^ (i = 1, 2, , m) denote a vector-valued function of the matrix x, such that each yi(Xi) is a function with values in [•-Γ, T], which only depends upon the row vector x i% We assume that each Vi(Xi) is absolutely continuous, in the sense of Tonelli [17] ; we shall call variety V the set of m surfaces represented by y{x), and the functions y^Xt) will be called components of y (x) . Let In the sequel (whenever not otherwise specified) all of the topological properties of spaces and families of varieties V will refer to this m-uniform (Tchebychev) metric.
pi(χ)
Let us assume by convention that if rj is a variable integer ranging over a set S and {a η } is a sequence of numbers, then Π oty, = 0 , whenever S is empty .
ves Let L[x, y, p, p] (x, y, p) are functions of (x, y, p) which are continuous together with all their derivatives of the form x, y, p, p] may be written in the form
The generalized Weierstrass function of I r with respect to L [x, y y p, p] is defined by the formula (1.5) gf z (#, y, p, p) = φ[x, y, v] -L[x, y, p, p] . I v -\φ[x, y(x), p(x) ]dx is said to be positively quasiregular with respect to L (abbreviation: LPQR) if both the relations The function
The integral
where Ω is an mxn matrix whose elements are all 0, is never negative. Furthermore,
By (1.6) , the equation
holds for every Xe D and every y. Let R denote a positive real number and let φ R [x, y, p] denote a function such that the following conditions are satisfied:
I. φ R [x, y, p] is continuous with all its partial derivatives of any of the forms
holds for every y, p and for every xe D; furthermore,
IV. There exists at least one function J [x, y, p, p] , such that Y v is ΛPQR, and such that there exists a number Q, for which the following condition is satisfied:
Let q, U q ,ζ, μ(ζ) be defined as they were above; let U q denote the complement of U q with respect to the set of the first m positive integers, and let ζ be an index ranging over ϋ q . Then the inequality w$ q , μ [χ,v,p] [8, 13, 14] Only conditions on φ [x, y, p] are allowed. In fact, several types of conditions on J^ (such as uniform bounds of the m-gradients p{x) of the varieties of J?~ or of their integrals) would easily yield compactness of &~ itself and a fortiori the existence of the minimum. However, no such condition is consistent with the physical phenomena that can be described mathematically as minima of integrals of the calculus of variation or with the use of solutions of Tonelli's problem as tools for investigating the existence of solutions of partial differential and integrodifferential equations [5, 18] . Our purpose in this study is to discuss the existence of a minimum of I v in classes j^~ of varieties which are not a priori compact, imposing conditions only on φ[x f y, p],
b.l. If I v is alpha-asymptotic and bounded above on a set F of varieties, then F has property A.
Let V Ξ= y(x) e F, and let K be the upper bound of I v over F. }. The theorem is thus proved.
We are now in a position to prove the following REMARK. Particular cases of the theorem of existence of the minimum have been proved previously, by Tonelli [13, 15, 16,] in the case m = 1, n = 1 (simple integrals) and m = 1, n = 2 (double integrals), and by this author [9] in the case m = 2, n -1 (Fubini-Tonelli integrals) . However this new general proof is considerably simpler than all those given in [9, 13, 15, 16] .
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